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(71) . Wc, UNivjiKSAX. ELJicnuc Com- 
pany, a Corporation organised and existing 
under the h\v^ of the State of Michigan,, 
United States of America, of 300, East Main 
5 Street, OvvoKi'o, State of Micliigan, 48367, 
United States of America, (assignee of 
i^LFRtiD Mastkodonato, Sr., Kurt Portes 
and Robert Royai, Rhoaos), do hereby de- 
clare the invention, for which we pray that 

10 a patent may be granted to us, and the 
method by which it is to be performed, tO' be 
particularly described in and by the following 
statement: — 

This invention relates to electric motors 

15 and generators and more particularly to the 
construcntjn of the frame or housin,;; of an 
electric motor or ,<Tenerator. 

In the construction of electric motors it is 
customary to provide a cylindrical steel shell 

20 which encioscs the stator and also provide 
substandaliy Hat circular end members or 
closures which support the bearings of the 
motor and hold them in concentric relation- 
ship to the stator. It is customary to provide 

25 such end members with a precision machined 
male rabbet which nests into a female rabbet 
machined into the cylindrical shell, thus pro- 
viding the necessary precision locadon of the 
bearing. Close tolerance is necessary to center 

30 the rotor into stator and to hold the end 
closures perpendicular to the shell. The end 
members are held in position on the shell by 
bolts which extend through both end mem- 
bers and the full length of the cylindrical 

35 shell. 

The cylindrical shells are made by rolling 
a flat piece of sheet metal and welding the 
resulting seam together. Because of the nature 
of the process, it is impossible to assure that 

40 the ends of the cylinder so formed v/ill be 
perpendicular to the cylindrical axis. In fact, 
the sheet metal tiiay deviate as much as 1/64 
of an inch from a single plane thus forming 
a mismatch at Cm circumferential meedng of 

45 the ends of the sheet metal. This resulting 
mismatch and non-perpcndicuianty can only 



be corrected by a costly machining operation. 

There are several disadvantages to using 
bolts to hold the end members in place. First, 
because motors vary in length and because it 
is necessary to oiler a large variety of bolt 
lengths for the motor for mounting purposes, 
an extremely large inventory of bolts must be 
maintained. Second, a hole nuist be provided 
in the stator for the bolt to pass through the 
stator. This creates an area of high reluctance 
to the passage of magnedc llux. This hole is 
also very difliailt to keep free of integral 
insulation and varnish. Third, the bolt rnust 
be adequately insulated from the motor wind- 
ing. This is done by either insulating the 
bolt, the minding, or by forming the winding 
such that there is an adequate air gap clear 
ance to the bolt. 

According to one aspect of the present 
invention, the frame of an electric motor or 
'generator comprises a generally cylindrical 
shell adapted to encircle the , stator of the 
motor or generator, and a pair of end mem- 
bers adapted to support the bearings of _ the 
motor or generator, said shell having radiallv 
extending circumferentially spaced portions 
defining radial abutment surfaces axially in- 
wardly spaced from the ends of the shell, 
said end members having surfaces engaging 
said last mentioned radial abutment surfaces, 
said abutment surfaces on said shell y being 
accurately positioned longitudinally of said 
shell relative to one another and relative to 
the axis of said shell, said shell having cir- 
cumferentially spaced portions thereof de- 
formed generally radially to engage the outer 
surfaces of the end members, and thereby 
retain said end members against axial move- 
ment relative to said shell. 

According to another aspect of the present 
invention, a method of making a frame or 
housing for an electric motor or generator 
comprises forming a rectangular blank into a 
cylindrical open ended shell, forming radially 
extending circuraferendally spaced abutment 
surfaces on said shell at points axially in- 



50 



55 



60 



65 



70 



75 



80 



85 



90 



2 



1,226,243 



2 



wardly spaced from the edges of said shell 
and accurately positioned relative tc on 
another in a direction longitudinaUy ot the 
shell, forming radially extending counter-sur- 

5 faces on end members adapted to support the 
bearings of the motor or generator, bringing 
the radially extending counter-surfaces of the 
end members into engagement with the radial 
abutment surfaces on the shell, and thereafter 

10 deforming portions of the edges of said shell 
radially inwardly against the outer surfaces 
of the end members. 

The invention is further described, by way 
of example, with reference to the accompany- 
15 ing drawings; in which 

Fig. 1 is a part sectional, side clcvational 
view of an electric motor constructed in 
accordance with one embodiment of the in- 
vention; 

20 Fig. 2 is an end view ci the motor of Fig. 
1; 

Fig. 3 is a fragmentary sectional view on 
an enlarged scale talcen along the lines 3 — 3 
in Fig. 2; 

25 Fig. 4 is a fragmentary exploded perspec- 
tive view of a portion of the electric motor 
shown in Figs. 1 to 3; 

Fig. 5 is a fragmentary perspective view 
of another portion of the electric motor prior 
30 to assembly; 

Fig. 6 is a fragmentary perspective view 
showing a portion of the motor after as- 
sembly; 

Fig. 7 is a fragmentary side eievational 
35 view of modi lied form of an electric motor; 
Fig. 8 is a fragmentary sectional view on 
a larger scale taken along the line !5 — 3 in 
Fig. 7; 

Fig. 9 is a fragmentary side eievational 
40 view of a further modified form of electric 
motor; 

Fig. 10 is a fragmentary sectional view on 
a larger scale taken along the line 10 — 10 in 
Fig. 9; 

45 Fig. 11 is an end view of a further modi- 
fied form of electric motor; 

Fig. 12 is a fragmentary plan view of a 
portion of the motor shown in Fi.a;. 11; 
Fig. 13 is a fragmentary sectional view on 
50 a larger scale taken along tlie line 13 — 13 in 
Fig. 11; 

Fig. 14 is a fragmentary view taken along 
the line 14 — 14 in Fig. 11; 

Fig. 15 is a fragmentary view on a larger 
55 scale talcen along the line 15 — 15 in Fig. 

Fig. 16 is an end view of a further modi- 
fied form of the invention; 

Fig. 17 is a fragz-nentary view on a larger 
60 scale taken alonij the line 17 — 17 in Fig. 
16; 

Fig. 18 is a fragmentary sectional view on 
a larger scale taken along the line 18 — 18 in 
Fig. 16; 



Fig. 19 is an end view of a further modi- 65 
lied form of the invention; and 

Fig. 20 i;; a fragmentary view on a larger 
scale taken along the line 20 — 20 in Fig. 
19. 

Referring to Fig. 1, electric motor 10 em- 70 
bodying the invention comprises a frame 11 
in which a stator 12 is fixed and a rotor 
13 on a shaft 14 which is rotatably supported 
by bearings 15. The frame '11 comprises a 
cylindrical shell 16 and end members 17 75 
which support bearings 15. 

The shell 16 is made from sheet metal that 
is formed into a cylinder from a rectangular 
blank and welded longitudinally at the abut- 
ting or overlapping edges of the blank. 80 

After forming, the shell 16 is placed on an 
arbor to shape the shell so that Its interior 
surface is accurately formed cylindrically to 
receive the stator 12. Each end member 17 
is also made of sheet metal and may have 85 
embossed portions 18, 

After the shell 16 is formed, circumferen- 
tially spaced notches 20 (Fig. 4) and slots 21 
(Fig. 5) arc accurately pierced in the shell 
in a single punching operation for each end 90 
or both ends at once .so chat the distance be- 
tween the base of the notches 20 at opposite 
ends and the distance between die slots 21 
at opposite ends arc accurate longitudinally 
of the shell. 95 

Each end member 17 is formed with radi- 
ally outwardly extending portions 22 that en- 
gage the radial surfaces of the base of notches 
20. 

Since the base of each notch 20 is accur- 100 
ately positioned longitudinally of the shell, the 
end member- h in turn located accurately 
axially with respect to the shell. The engage- 
ment of the portions 22 with the sides of the 
notch 20 prevents circumferential movement 105 
of the end member. 

The segments 23 defined by the slots 21 
arc then bent intermediate their ends as at 
Figs. 2, 3 and 6 radially inwardly against 
the outer surface of the end member 17 to 110 
hold end members in position without the 
use of bolts, screws or other types of fasteners. 

Since the end members 17 are accurately 
positioned circumferentially and axially with 
respect to the shells, the bearings supported 115 
thereby will also be accurately positioned so 
that the longimdinal axis of the rotor 13 
may coincide with the longitudinal axis of 
the shell 16. 

In the form of the invention shown in 120 
Figs. 7 and 8, each end of cylindrical shell 
25 has circumferentially spaced struck out 
portions 26 extending radially Inwardly to 
define accurately posidoned edges or radial 
surfaces 27 against which the end members 125 
28 abut. The distance between portions 26 
longitudinally is accurately defined. The peri- 
phery of each end member 28 is circular and 
die shell 25 is formed with circumferentially 
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spaced slots 29, which arc accurately located 
-ixiaJly relative to one another as are the 
notches 21 in the crrr/ici:s fcrm cf the in- 
vention This defines segments 30 that are 
5 bent radiaJly inward!}' and down against the 
outer surface of the jnd members 23 to. held 
the end members in position in the manner 
of the previous form of the invention. 

In the form of the invention shown in Figs. 

10 9 and 10, shell 31 is formed with pairs of 
slots 32, 33, accurately positioned longitudi- 
nally relative to one another. In assembly the 
slots 32 define .segments 34 that are bent 
radially inwardly to form radial surfaces 

15 against which end members 37 abut and open- 
ings 35 for receiving axial projeaions 36 on 
the end members 37 to thereby locate the 
end members 37 circumfcrcntially. The slots 
33 define segments 33 that bent radially 

20 against the outer surface of the end members 
37 to hold the end member 37 in position as 
in the previous forms of the invention. 

In the form of the invention shown in 
Figs. 11 to 15, the cylindrical shell 40 is 

25 formed with circumfercntialJy spaced notches 
41 defining radial surfaces for receiving radial 
projecting portions 42 of the end members 43 
ih a manner similar to the form of the in- 
vention shown in Figs. 1 to 6. However, in 

30 this form of the invention, the portions 44 
of the shell intermediate the notches 41 arc 
bent radially inwardly over the edges of the 
end members 43 to hold the end members 43 
in position (Figs. 11, 13, and 15). 

35 In the form of the invention shown in 
Figs. 16 to IS, tiie cylindrical shell 50' i;; 
formed with notches 51 defining radial sm-- 
faces into which radially extending portions 
52a of the end members 53 extend as in the 

40 forms of the invendon shown in Figs. 1 to 
6 and 11 to 15. However, in this form, the 
portions 52 of the end of the shell adjacent 
the sides of the notches 51 are separated by 
slots 53 from the remainder of the peri- 

45 phery and bent inwardly (Fig. 18) against 
the outer surface of the end members 53. 

In the form of the invention shown in 
Figs. 19 and 20, cylindrical shell 55 has cir- 
cumferentially spaced notches 56 defining 

50 radial surfaces against which radial pordons 
57 of the end member 58 abut as in the forms 
of the invendon shown in Figs 1 to 6, 11 to 
15 and 16 to 18, Other portions of the peri- 
phery of the shell 55 have circumferentially 

55 spaced slits 59 which define separated oppo- 
sitely directed segments 60 that are bent in- 
wardly against the outer surface of the end 
member 58. 

In each of the described embodiments of 

<50 the invention, the end members are located 
axially by surfaces formed in the shell which 
surfaces are spaced from the outer edges of 
the shell that may not !:e jccurare after the 
forming ooei-ation. in this n:aaner, and in- 



accuracy of iiie outer edges does not affect 65 
the location of the end members. 

WHAT WE CLAIM IS : — ^ 
1. An electric motor or generator whose 
fram^e comprises a generally cylindrical shell 
adapted to encircle the stacor of the motor 70 
or generator, and a pair of end members 
adapted to support the bearings of the motor 
or generator, said shell having radially extend- 
ing circumferentially spaced portions defining 
radial abutment surfaces a.'cially inwardly 75 
spaced from the ends of the shell, said end 
members having surfaces engaging said last 
mentioned radial abutment surfaces, said 
abutment surfaces on said shell being accur- 
ately posidoned longitudinally of said shell 80 
relative to one another and relative to' the 
axis of said shell, said shell having circum- 
ferentially spaced portions tliereof deformed 
generally radially to engage the outer surfaces 
of the end members, and thereby retain said 85 
end inembers against axial movement relative 
to said shell. 

2. An electric motor or generator as claimed 
in claim 1 in which said radially deformed 
portions are deformed radially inwardly to 90 
engage the outer surfaces of said end mem- 
bers. 

3. An electric motor or generator as claimed 
in claim 2 wherein said radially deformed 
poruons of said shell comprise circumferen- 95 
tial segments which arc bent from the shell. 

4. An electric motor or generator as claimed 
in claim 3 wherein said radially deformed 
portions of said shell are disposed circum- 
ferentially between ,,said radial abutment sur- 100 
faces. i 

5. An electric motor or generator as claimed 
in claim 2 wherein said radially deformed 
portions of said shell are defined by circum- 
ferentially spaced and circumferentially ex- 105 
tending slots in said shell. 

6. An electric motor or generator as claimed 
in claim 2 wherein said radially deformed 
portion of said shell comprise circumferen- 
tially spaced portions bent radially inwardly 110 
against the outer surfaces of said end mem- 
bers. 

7. An electric motor or generator as claTmed 
in claim 2 wherein said radially deformed 
portions of said shell comprise circumferen- 115 
tially spaced tabs engaging the outer surface 

of said end member. 

8. An electric motor or generator as claimed 
in claim 2 wherein said radially deformed 
portions of said shell comprise isolated longi- 120 
tudinally slit tabs bent radially inwardly 
against the outer surfaces of said end mem- 
bers. 

9. An electric motor or generator as claimed 

in any of claims 1 to 8 wherein saJa first 125 
mentioned radially extending portions having 
said abutment surfaces thereon, comprise 
n.,i:ches circumfcrcntially spaced on the ends 
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of said shell, the bases of ;;aid notches denning 
accurately formed radial abutment surfaces, 
said end- members having radially e.'acndjng 
projecdons with surfaces abutdng said radi- 
5 ally extending surfaces. 

10. An electric motor or generator us. 
claimed in claims 2 and 9 wherein said radi- 
ally deformed portions of said shell are de- 
fined by slots spaced from the ends of said 

10 shell, said radially deformed pcrdons being 
bene inwardly intermediate the ends thereof 
against the outer surafccs of the end mem- 
bers. 

11. An electric motor or generator as 
15 claimed in any of claims 1 to 8 wherein said 

first mentioned radially extending pcrdons 
having said abutment surfaces thereon com- 
prise portions of said shell spaced from the 
ends thereof and bent inwardly to define said 
20 radially extending surfaces. 

12. An electric motor or generator as 
claimed in claims 3 and 1 1 wherein said 
radially deformed portions of said shell com- 
prise cii'cumfercntially spaced edge portions 

25 of said shell deflned by circumferendally 
spaced slots in said shell and bent intermedi- 
ate the ends thereof, radially inwardly against 
the outer surfaces of the end members. 

13. An electric motor or generator as 
30 claimed in any of claims I to 3 wherein said 

first mentioned radially extending portions 
having said radial abutment .surfacetr thereon 
comprise circumfcrentially spaced segmcnis 
defined by circumferendally extending slits 
35 in said shell and bent inwardly intermediate 
their ends. 

14. iAn electric motor or generator -as 
claimed in claim 13 wherein each of- said end 
members has axially extending projections 

40 extending into the space between said last 
mentioned segments and the interior surface 
of said shell. 

15. An electric motor or generator as 
claimed in any of claims 2 to 8 wherein said 

45 radially extending portions having said radial 
abutment surfaces thereon are defined by 
circumfcrentially spaced notches in the peri-, 
phery of the shell, said end members having 
radially extending portions engaging the 

50 bases of said notches, the radially inwardly 
deformed portions of said shell extending cir- 
cumfcrentially between said notches and com- 
prising portions bent radially inwardly against 
the outer surfaces of the end members. 

55 16. A.n electric motor or generator as 
claimed in claim 15 wherein said radially in- 
wardly bent portions comprise circumfcrenti- 
ally spaced tabs engaging the sides of said 
radially extending portions and the peripheries 

60 of the end members. 

17. A.n electric motor or generator as 
claimed in claitn 15 wherein said radially in- 
wardly extending portions comprise spaced 
pairs of tabs bent inwardly from the periphery 

65 of the shell. 



lo. A method of making a frame or hous- 
ing for an electric motor or generator which 
comprises forming a rectangular blank into a 
cylindrical open ended shell, forming radially 
extending circumfcrentially spaced abutment 70 
surfaces on said shell- at points axially in- 
wardly spaced from the edges of said shell and 
accurately positioned relative to one another 
in a direction longitudinally of the shell, form- 
ing radially extending counter-Surfaces on end 75 
members adapted to support the bearings of 
the motor or generator, bringing the radially 
extending counter-surfaces of the end mem- 
bers into engagement with the radial abut- 
ment surfaces on the shell, and thereafter 80 
deforming portions of the edges of said shell 
radially against the outer surfaces of the end 
members. 

19. A method as claimed in claim 18 in 
which said last-mentioned portions are formed 85 
before they are deformed by providing cir- 
cumfcrentially spaced slots in said shell spaced 
from the edges of said shell to define segments 
that ai-e thereafter deformed radially inwardly. 

20. A aiethod as claimed in claim 18 90 
wherein said first-mentioned radial abutment 
surfaces are formed by providing notches in 

the edges of said shell. 

21. A method as claimed in claim 18 
wherein said first-mentioned radial abutment 95 
surfaces are formed by deforming portions 

of said shell radially inv/ardly at regions 
axially spaced from the ends of said shell, 

22. A method as claimed in claim 18 
wherein said lirst-mentioncd radial abutment 100 
surfaces arc formed by providing circumfcren- 
tially spaced pairs of slots adjacent the edges 

of said shell to define segments, and there- 
after deforming said segments radially in- . 
wardly to form said first-mentioned radial 105 
abutment surfaces. 

23. A mcdiod as claimed in claim 22 
wherein axially extending projections are 
formed in each of said end members and_ said 
projecdons arc inserted between the inner 110 
surface of said shell and said segments. 

24. A method as claimed in claim 18 
wherein said first-mentioned radial abutment 
surfaces are provided by forming notches in 

the edges of said shell, said radially deformed 115 
pcrdons of said shell comprising the circum- 
ferential portions of the edges of said shell 
between said notches. 

25. A method as claimed in claim- 18 
wherein said first-mentioned radial abutment 120 
surfaces are formed by forming notches in the 
edges of said shell, said radially extending 
portions comprising tabs bent from the edges 

of said shell. 

26. An electric motor or generator con- 125 
structed substatially as herein descibed with 
reference to and as illustrated in Figs, 1 to 6 

of the accompanying drawings. 

27. An electric motor or generator con- 
structed substanriallv as herein described with 130 
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reference to and as illustrated in Figs. 7 and 
8 of the accompanying drawings. 

28. An electric motor or generator con- 
structed substantially as herein described with 

5 reference to and as illustrated in Figs 9 and 
10 of the accompanying drawings. 

29. An electric motor or generator con- 
structed substantially as herein described with 
reference to and as illustrated in Figs 11 to 

10 15 of the accompanying drawings, 

30. An electric motor or generator con- 
structed substantially as herein described with 
reference to and as illustrated in Figs. 16 to 
18 of the accompanying drawings. 



31. An electric motor or generator con- 15 
structcd substantially a.s heroin described with 

reference to and as illustrated in Figs 19 and 
20 of the accompanying drawings. 

32. Methods of making a frame or housing 

for an electric motor or generator substantially 20 
as herein described with reference to the 
accompanying drawings. 
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